4,7-Phenanthroline, Quaternary Salts, Dibromoalkanes 4,7-Phenanthroline reacts with dibromoalkanes to afford 4-bromoalkyl-4,7-phenanthrolinium bromides. 4-(3-Bromo-propyl)-and 4-(4-bromobutyl)-4,7-phenanthrolinium bromides on heating afford the corresponding 4,4'-(alkanediyl)-bis-4,7-phenanthrolinium diquaternary salts whereas 4-(5-bromopentyl)-and 4-(6-bromohexyl)-4,7-phenanthrolinium bromides give the corresponding bridged diquaternary salts which are the first representatives of new heterocyclic ring systems.
It has recently been reported that reaction of 3,3'-bipyridine with dibromoalkanes such as 1,3-dibromopropane and 1,4-dibromobutane affords bridged diquaternary salts such as (1, n = 3) and (1, n = 4) respectively [1] . With 1,2-dibromoethane, however, the length of the bridging chain is too short and the principal product is instead the diquaternary salt (2) containing two 3,3'-bipyridine moieties. We have now extended the investigation to a study of the reaction of 4,7-phenanthroline with dibromoalkanes.
Reaction of 4,7-phenanthroline with excess of 1,3-dibromopropane, 1,4-dibromobutane, 1,5-dibromopentane and 1,6-dibromohexane in ethanol solution in the presence of sodium hydrogen carbonate afforded the corresponding 4-bromoalkyl-4,7-phenanthrolinium bromide monoquaternary salts (3) in about 50% yield alongwith small amounts of 4,7-phenanthroline dihydrobromide. In the absence of sodium hydrogen carbonate only the latter product was obtained. Reaction of 4,7-phenanthroline with excess of 1,2-dibromoethane to afford the monoquaternary salt (3, n = 2) was more reliably performed using butanol as solvent and in this case the presence of sodium hydrogen carbonate was not necessary. There was no evidence in any of the five cases for the formation of bridged diquaternary salts of type 4 nor of diquaternary salts of type 5 containing two 4,7-phenanthroline moieties.
Each of the five monoquaternary salts (3, n = 2), (3, n = 3), (3, n = 4), (3, n = 5) and (3, n -6) was therefore heated up to 145-200 °C for 1-2 h in an * Reprint requests to Dr. L. A. Summers.
Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0932 -0776/88/0600 -0733/$ 01.00/0 attempt to induce further reaction. The salt (3, n = 2) darkened and decomposed rapidly at 170 °C and no pure product could be isolated from the reaction mixture. The salts (3, n = 3) and (3, n = 4), however, on heating to about 200 °C afforded the diquaternary salts (5, n = 3, X = Br) and (5, n = 4, X = Br) respectively, containing two 4,7-phenanthroline moieties in about 65% yield. They were purified as the diperchlorates and characterized by elemental analyses and NMR spectra. This behaviour is reminiscent of that observed with l'-bromoalkyl-2,3'-bipyridinium salts [2] and presumably occurs by way of partial thermal dequaternization of the monoquaternary salt to 4,7-phenanthroline followed by reaction of the 4,7-phenanthroline with remaining monoquaternary salt.
Heating the monoquaternary salts (3, n = 5) and (3, n = 6) to about 160 °C interestingly gave the bridged diquaternary salts (4, n = 5) and (4, n = 6) respectively in about 60% yield. The salts (4, n = 5) and (4, n = 6), named in the Experimental section, are the first derivatives of new heterocyclic ring systems. Their structures followed from their NMR spectra and microanalyses and were further confirmed by examination of their fast atom bombardment (FAB) mass spectra. The spectra were obtained by mixing the solid salts with 3-nitrobenzyl alcohol on a standard FAB target (cf.
[1]). Each spectrum showed ions corresponding to (C-H) + ions at mass 249 and 263 respectively and (C+Br) + ions at masses 329/331 and 343/345 respectively, where C represents the appropriate dication. There were no significant ions at higher mass values. These peaks in the FAB spectra are similar to those reported recently in the FAB spectra of analogous
